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DECLARATI ON OF THE RECORD COF DECI SI ON

FOR THE TEST REACTCOR AREA PERCHED WATER SYSTEM
AT THE

| DAHO NATI ONAL ENG NEERI NG LABORATORY

SI TE NAVE AND LOCATI ON

Perched Water System
Test Reactor Area
| daho Nati onal Engi neering Laboratory

STATEMENT OF BASI S AND PURPCSE

Thi s deci sion docunent presents the selected final renedy (no renedia

action with nonitoring) for the Test Reactor Area Perched Water System
perable Unit 2-12 at the Idaho National Engineering Laboratory. The renedy
was sel ected in accordance with the Conprehensive Environnmental Response,
Conpensation, and Liability Act, as amended by the Superfund Anendrments and
Reaut hori zation Act, and to the extent practicable, the National G| and
Hazar dous Substances Pol |l uti on Contingency Plan. This decision is based on
the Administrative Record for the site



The | ead agency for this decision is the U S. Department of Energy. The

Envi ronnental Protection Agency approves of this decision and, along with
the State of |daho Department of Health and Wl fare, has participated in the
scoping of the site investigations and in the evaluation of renedia

i nvestigation data. The State of Idaho concurs with the sel ected renedy.

DESCRI PTI ON OF THE SELECTED REMEDY

It has been determined that no renedial action is necessary for the Perched
Water System at the Test Reactor Area to ensure protection of human health
and the environnent. This decision is based on the results of the human
heal th and ecol ogi cal risk assessnments, which determ ned that conditions at
the site pose no unacceptable risks to human health or the environnent for
expected current or future use of the Snake River Plain Aquifer beneath the
Perched Water System at the Test Reactor Area.

Conponents and assunptions for the No Renedial Action decision are:

Groundwat er nonitoring will be conducted to verify that contam nant
concentration trends follow those predicted by a groundwater computer
nodel. Wthin forty-five days of signature of this Record of

Decision, a monitoring plan will be devel oped by the U S. Depart nent
of Energy and submitted to the U S. Environnental Protection Agency
and the |Idaho Departnent of Health and Welfare as a prinmary docunent
pursuant to the Idaho National Engineering Laboratory Federal Facility
Agreenent and Consent O der

perations at the Test Reactor Area will continue at |east through the
year 2007, followed by a mninumestinated 10-year decontam nation and
deconmi ssioning period. Existing institutional controls, which

i nclude | and use and property access restrictions, will continue to be
mai nt ai ned during this period.

The existing warm waste pond, which is the najor source of

contam nation in the perched groundwater, will be replaced by a new
lined pond in 1993. The Renedial Investigation incorporated the
assunption that the existing warmwaste pond woul d be repl aced by the
new | i ned pond.

DECLARATI ON

It has been determined that no renedial action is necessary to ensure
protection of human health and the environnent. Because this decision wll
result in hazardous substances remaining on the site above health-based

| evels, a statutory review of this decision will be conducted by the

Depart nent of Energy, the Environmental Protection Agency, and the |daho
Departnment of Health and Welfare if any of the assunptions used to arrive at
the No Renedial Action decision change, but no later than three years to
ensure that adequate protection of human health and the environnent
continues to be provided. This review wi |l evaluate the assunptions used to
arrive at the No Renedial Action decision

Si gnature sheet for the foregoing Qperable Unit 2-12 Perched Water System at
the Test Reactor Area at the Idaho National Engi neering Laboratory Record of
Deci sion between the United States Departnment of Energy and the United
States Environnental Protection Agency, with concurrence by the Idaho

Depart nent of Health and Wl fare.

Si gnature sheet for the foregoing Qperable Unit 2-12 Perched Water System at
the Test Reactor Area at the Idaho National Engi neering Laboratory Record of
Deci sion between the United States Departnent of Energy and the United



States Environnental Protection Agency, with concurrence by the Idaho
Depart nent of Health and Wl fare.

Si gnature sheet for the foregoing Qperable Unit 2-12 Perched Water System at
the Test Reactor Area at the Idaho National Engi neering Laboratory Record of
Deci sion between the United States Departnent of Energy and the United
States Environnental Protection Agency, with concurrence by the Idaho

Depart nent of Health and Wl fare.

RECORD OF DECI SI ON FOR THE PERCHED WATER SYSTEM
AT THE TEST REACTOR AREA, OPERABLE UNIT 2-12,
AT THE | DAHO NATI ONAL ENG NEERI NG LABORATORY

DECI SI ON SUMVARY
I ntroduction

The I daho National Engineering Laboratory (INEL) was proposed for |isting on
the National Priority List (NPL) July 14, 1989 [54 Federal Register (FR)
29820]. The listing was proposed by the Environnmental Protection Agency
(EPA) under the authorities granted EPA by the Conprehensive Environnenta
Response, Conpensation, and Liability Act (CERCLA) of 1980 as amended by the
Super fund Arendnents and Reaut horization Act of 1986. The final rule that
listed the INEL on the NPL was published Novenber 21, 1989, in 54 FR 44184.

In accordance with the CERCLA, Executive Order 12580 (Superfund

| mpl enent ati on) and the National O and Hazardous Substances Poll ution
Contingency Plan (NCP) (EPA 1990), the U.S. Departnent of Energy (DOE)
perfornmed a Renedi al Investigation for the Perched Water System The
Renedi al I nvestigation characterized the nature and extent of contam nation
in the Perched Water System A Human Health Ri sk Assessment and an

Ecol ogi cal Ri sk Assessment were conducted to evaluate potential effects of
t he Perched Water System on hunan health and the environnent.

1. SITE NAME, LOCATION, AND DESCRI PTI ON

The INEL is an 890-square mle federal facility operated by the DOE (Figure
1). The primary mssion of the INEL is nucl ear reactor technol ogy
devel opnent and waste managenent.

Current land use at the INEL is industrial. Approximtely 7,700 people are
enpl oyed at the INEL, with an estinmated 600 enpl oyed at the Test Reactor
Area. The nearest off-site populations are in the cities of: Atomic City
(13 mles southeast of the Test Reactor Area), Arco (17 mles west), Howe
(14 mles north), Miud Lake (32 niles northeast), and Terreton (34 miles
nort heast).

The I NEL has sem -desert characteristics with hot sumers and cold w nters.
Nor mal annual precipitation is 8.7 inches. Twenty distinctive vegetation
cover types have been identified at the INEL. Bi g sagebrush, the dom nant
speci es, covers approximately 80 percent of the area. The variety of
habitats on the I NEL support nunerous species of reptiles, birds, and
mammal s. Underlying the INEL are a series of silicic and basalt lava fl ows
and relatively mnor anbunts of sedinentary interbeds. The basalts

i medi ately beneath the site are relatively flat-lying and covered with 20
to 30 feet of alluvium The Snake River Plain Aquifer underlies the INEL and
was designated a sole source aquifer in 1992 pursuant to the Safe Drinking
Wat er Act.

The Test Reactor Area is located in the southwestern portion of the INEL
approximately 47 mles west of ldaho Falls (Figure 1). The Test Reactor



Area covers an area of approximately 1,700 by 1,900 feet and is surrounded
by a double security fence (Figure 2). Located inside the fence are nore
than 73 buildings and 56 structures, such as tanks, cooling towers,

| aboratories and offices. The facility contains three high neutron fl ux
nucl ear test reactors: the Materials Test Reactor, the Engi neering Test
Reactor, and theAdvanced Test Reactor. Only the Advanced Test Reactor is
currently operational

The area around the Test Reactor Area is relatively flat with the exception
of several construction rubble piles resulting from Test Reactor Area
activities. Generally, the land surface slopes gently fromthe west-

sout hwest corner to the east-northeast corner of the facility. The only
surface water bodies at the Test Reactor Area are the four wastewater

di sposal ponds | ocated outside the security fence (Figure 2). The Big Lost
Ri ver channel is |ocated 4,480 feet south of the Test Reactor Area.

Drinking water for enployees at the TRA is obtained fromproduction wells in
the northeast part of the facility (see Figure 7).

Chemi cal and radi oacti ve wast ewater have been and continue to be generated
fromscientific and engi neering research at the Test Reactor Area.

Wast ewat er di scharged to unlined surface ponds at the Test Reactor Area
percol at es downward through the surficial alluviumand the underlying basalt
bedrock. A shallow perched water zone has forned at the interface between
the surficial sedinments and the | ess perneabl e underlying basalt

approxi nately 50 feet below | and surface. Further downward novenent of
groundwat er is again inpeded by a | ow perneability |ayer of silt, clay, and
sand encountered at a depth of about 150 feet. The deep perched water zone
occurs on top of this |low perneability interbed. Figures 3 and 4 illustrate
the vertical and areal extent, respectively, of the perched groundwater at
the Test Reactor Area.

2. SITE H STORY AND ENFORCEMENT ACTI VI TI ES
2.1 Site History

The Test Reactor Area was established in the early 1950s to operate and test
hi gh neutron flux nuclear test reactors. Wastewater generated during
operations is disposed of in the wastewater ponds at the Test Reactor Area.
Si x di sposal units have been used that have contributed to the fornmation
andcont am nati on of the Perched Water System the retention basin, chenca
wast e pond, sanitary waste (sewage) pond, warm waste pond, cold waste pond,
and forner disposal Well U S. Geol ogical Survey (USGS)-53.

The chem cal conposition of water discharged to the ponds has varied over
the years. Prior to 1962, all wastewater generated at the Test Reactor
Area, except sanitary sewage, was di scharged directly to the warm waste
pond. From 1952 to 1962, radionuclides, water softener and ion exchange

col um regeneration fluids, reactor cooling water containing hexaval ent
chrom um and ot her niscellaneous wastes were all disposed to the warm waste
pond. In 1962, the regeneration fluids were diverted to the chem cal waste
pond for disposal. Water used in the secondary reactor cooling systemthat
cont ai ned hexaval ent chrom um was di sposed to the warm waste pond from 1952
until Novenber 1964.

Two different wells were used for disposal of waste water at the Test
Reactor Area. From 1964 until 1972, the Test Reactor Area disposal well was
used to dispose of the secondary reactor cooling water. This disposal wel
injected directly into the Snake River Plain Aquifer and did not contribute
contam nants to the Perched Water System After 1972, hexaval ent chrom um
was no |longer used as a rust inhibitor in the cooling systenms and was no

| onger discharged to the disposal well or to the ponds. Use of the disposa



wel | ceased in 1982. From 1960 to 1964, during peak wastewater generation
a second well, USGS-53, was used intermttently to inject wastewater to the
Perched Water System as the warm waste pond had i nsufficient capacity.

The vol unme of di scharged wastewater has been estinmated for each pond system
over the operating period from 1952 to present, and is sunmari zed in Tabl e
1. For the period of record from 1962 to 1990, a total of 6,770 nmillion
gal l ons of water were discharged fromthe waste streans to the Perched Water
System Discharge vol unes have renained near 200 to 300 mllion gallons
peryear, except for a 3-year period from 1979 to 1981 when di scharge vol unes
were only 70 to 100 million gallons per year

Water | evel elevations and areal extent of the deep perched groundwater
fluctuate in response to the volunme of water being discharged to the surface
ponds. Water novenent in the deep perched groundwater zone is both latera
and vertical. The size of the deep perched groundwater zone has renai ned
fairly uniformover the years except between 1979 to 1981 when the size of

t he deep perched groundwater zone greatly decreased due to decreased

di scharge to the surface ponds. Wth increased discharge to the surface
ponds since 1982, the deep perched groundwater zone has returned to its
previ ous size.

2.2 Currently Facility Operations

Four disposal units are currently active and receive waste effl uent
currently generated at the Test Reactor Area. These are the warm waste pond
whi ch recei ves radi ol ogically contam nated wastewater, the cold waste pond
whi ch receives primarily reactor cooling water with no radiol ogica

activity, the chem cal waste pond which is used for disposal of wastewater
fromion exchange units and water softeners, and the sanitary waste ponds
for sanitary (sewage) wastes. These discharge ponds are identified on

Fi gure 2.

Di scharge rates to each pond are sumuarized in Table 1. The greatest vol une
of wastewater is discharged to the cold waste pond at approxi mately 500
gallons per mnute. Water discharged to the cold waste pond is
nonr adi oacti ve wastewater. The water is uncontani nated secondary reactor
cooling water and is discharged in significant volunes to the Perched Water
System

2.3 Previous Groundwater |nvestigations

A nunber of groundwater investigations have been conducted since 1949 in the
vicinity of the Test Reactor Area to characterize the quality of the Snake
River Plain Aquifer. The USGS began installing nonitor wells andeval uating
waste mgration fromthe deep perched groundwater to the Snake River Plain
Aquifer in 1960. USGS nmonitoring paraneters have included nitrate,

chloride, pH, specific conductivity, sodium hexaval ent chrom um total and
di ssol ved chrom um chrom umb51, tritium cobalt-60, cesium 137, and
strontium 90

2.4 Enforcenent

A Consent Order/ Conpliance Agreenment (COCA) (EPA 1987) was entered into

bet ween DCE and EPA in August, 1987, pursuant to the Resource Conservation
and Recovery Act (RCRA). The COCA required DOE to conduct an initia
assessment and screening of all solid waste and/ or hazardous waste di sposa
units at the INEL. The rel ease of radi oactive and/ or hazardous contam nants
to the di sposal ponds and the deep injection well were identified and

eval uated during investigations conducted in accordance with RCRA corrective
action requirenents.



As a result of the INEL's listing on the NPL in Novenber 1989, DCE, EPA, and
the State of |daho Department of Health and Welfare (IDHW entered into a
Federal Facility Agreenment and Consent Order (FFA/CO (EPA 1991a) in
December 1991 pursuant to CERCLA and the | daho Hazardous Waste Managenent
Act. The FFA/ CO superseded the COCA and established a procedural franework
for agency coordination and a schedule for all FFA/ CO renedial action
activities conducted at the INEL as a result of the NPL listing. The
Perched Water System Renedial |nvestigation (EGG 1992) was conducted in
accordance with the FFA/ CO

3. H GHLI GHTS OF COVWMUNI TY PARTI CI PATI ON

Conmunity participation activities have been conducted in conpliance with
CERCLA Sections 113(K)(2)(b)(i-v) and 117, and Section 24 of the FFA/ CO

To announce the beginning of the Perched Water Systeminvestigation project,
public informational nmeetings were held in late July 1991 in |Idaho Falls,
Pocatello, Twin Falls, Boise, and Moscow. The neetings were to explain the
CERCLA process and to introduce the Perched Water Systeminvestigation
project to the public. These informational neetings were announced via the
I NEL Reporter newsletter, which is distributed to I NEL enpl oyees as wel |l as
t he general public, through newspaper and radi o advertisenents, and in an

I NEL press rel ease. Personal phone calls were nade to key individuals,
environnental groups, and organi zations by the INEL field offices in
Pocatello, Twin Falls, and Boise. The Community Rel ations Pl an Coordi nat or
al so made calls to community |leaders in Idaho Falls and Moscow.

When the investigation was conpleted, a Notice of Availability for the
Proposed Pl an (USDOE 1992) for no renedial action of the Perched Water
System was published June 26, 1992, in the Post Register (ldaho Falls),

| daho State Journal (Pocatello), Tinmes News (Twin Falls), Idaho Statesman
(Boise), and Daily News (Moscow Pullpman). A sinilar newspaper advertisenent
appeared in the same newspapers the foll owi ng week repeating the
announcenent of the public nmeeting locations and tines. Personal phone
calls, as noted above, were also nmade to informinterested individuals and
groups about the opportunity to coment.

The Proposed Plan for the renedial action of the Perched Water System was
mai | ed June 26, 1992, to 6,500 individuals on the INEL mailing list. It

i ncluded a cover letter fromthe Director of the Environnmental Restoration
Division of the DCE Idaho Field Office urging citizens to conment on the
Proposed Plan and to attend public neetings. Copies of the Proposed Pl an
and the Adm nistrative Record were available to the public in six regiona
INEL i nformation repositories: the INEL Technical Library in Idaho Falls;
and city libraries in Idaho Falls, Pocatello, Twin Falls, Boise, and Mdscow.
The original docunents conprising the Adm nistrative Record are | ocated at
the INEL Technical Library; copies are present in the five other libraries.
These copies were placed in the information repository sections or at the
reference desk in each ofthese libraries.

The public coment period on the Proposed Plan for the Perched Water System
was held fromJuly 6 to August 5, 1992. No requests for extensions were
made. Techni cal briefings were conducted via speaker phone to interested
nmenbers of the public in Twin Falls, Mdscow, and Pocatello on July 13, 14,
and 15, 1992, respectively. Public neetings were held July 20, 21, 22, and
23, 1992, in ldaho Falls, Burley, Boise, and Moscow, respectively. At these
neetings, representatives from DOE, EPA, and | DHW di scussed the project,
answer ed questions, and received public comments. Verbatimtranscripts of
each public neeting were prepared by a court reporter. |In addition to
accepting oral coment during the neetings, witten conment sheets and an



audi o tape recorder were nade available at the neeting to accept public
conmments. Witten comments were accepted throughout the 30-day conment
peri od.

A Responsi veness Sunmary has been prepared as part of this Record of

Deci sion. Al verbal comments, as given at the public neetings, and al
witten comments, as subnitted, are repeated verbatimin the Adm nistrative
Record for the Record of Decision. Coments are annotated to indicate which
response in the Responsiveness Sumary addresses each comment. It shoul d be
noted that the Responsiveness Sunmary groups sinilar conments together
sunmari zes them and provides a single response for each conment group

Persons on the mailing list will receive a notice of availability stating
that the signed Record of Decision is available. Copies of the signed
Record of Decision and the Responsiveness Summary will be placed in the
Admi ni strative Record and in the information repositories, and will be
provided to the public upon request.

4. SCOPE AND ROLE OF OPERABLE UNI T AND RESPONSE ACTI ON

Under the FFA/CO, the INEL is divided into ten waste area groups (WAGs)

whi ch generally correspond to facility areas. The WAGs are further
subdivided into operable units (QOUs). The Test Reactor Area has been

desi gnated WAG 2, and the Perched Water System has been designated QU 2-12,
one of the thirteen OUs identified at the Test Reactor Area. QU 2-12, the
subj ect of this Record of Decision, addresses the risk due to infiltration
of the contam nated perched water into the Snake River Plain Aquifer. The
followi ng three separate OUs will address sedinment/soil contani nation
resulting fromthe wastewater discharge

QU 2-09

QU 2-09 will evaluate contam nated sedinents in the cold waste pond and the
sewage | agoons. Prelinmnary investigations are currently underway to
determine if the sedinents in the sewage | agoons or the cold waste pond
present an unacceptable risk.

QU 2-10

Ri sk cal cul ati ons have al ready denonstrated that the warm waste pond

sedi nents currently pose an unacceptable risk. An Interim Action Record of
Deci sion for QU 2-10 was signed Decenber 5, 1991, which addresses the pond
sedi mrents. A new lined replacenent pond for the warm wastewater is
currently under construction. The existing warmwaste pond will be closed in
1993 when the new pond is conpleted, at which tinme wastewater will no | onger
be di scharged to the pond.

QU 2-11

QU 2-11 consists of the retention basin and the Test Reactor Area disposa
wel | . The disposal well was used to inject wastewater directly to the Snake
Ri ver Plain Aquifer and was an additional source of aquifer contanination
however, it was not a source to the Perched Water System

The retention basin is part of the warm wastewater system Wstewater passes
t hrough the basin to allow short-lived radionuclides time to decay before
reaching the pond. Evidence of a | eak was discovered in the retention basin
and was studied in 1971 (Langford, 1971). The prelimnary investigation for
QU 2-11 will determne if the contam nated sedinments resulting fromthe

| eakage present an unacceptable risk.



In addition to these three investigations, a final WAG 2 investigation (QU 2
-13) will be conducted to evaluate remai ning sources within the Test Reactor
Area and consider the potential risk fromthe perspective of the entire WAG
This investigation is scheduled to begin in 1996.

QU 10-4 is the Conprehensivel/ Snake River Aquifer RI/FS investigation at the
INEL. After information concerning each source is evaluated in the

i ndi vidual WAGs, risks will be investigated for the INEL in its entirety as
QU 10-4 with particular attention given to the Snake River Plain Aquifer.
An eval uation of the inpact to the Snake River Plain Aquifer fromthe Test
Reactor Area will be included in the I NEL-w de investigation.

5. SUMMARY OF SI TE CHARACTERI STI CS
5.1 Geol ogy and Hydrol ogy

The INEL is | ocated along the northern edge of the Eastern Snake River
Plain, a 50- to 70-nile w de northeastern trendi ng geol ogi c basin extendi ng
fromthe vicinity of Twin Falls on the southwest to the Yell owstone Pl ateau
on the northeast. The Eastern Snake River Plain is underlain by a
substantial volune of volcanic rocks with relatively m nor amunts of

sedi nent, except along its nmargi ns where drai nages energe fromthe nearby
nountai n ranges. The Test Reactor Area is underlain by 30 to 50 feet of
surficial alluviumand a thick sequence of fractured basalt flows with thin
sedi nentary interbeds. These alluvial sedinments are primarily conposed of
sandy gravel with mnor amounts of silt and clay. Quartz is the major

m neral conponent of the alluvium followed by plagioclase and al kal

fel dspar and m nor anmpounts of clays.

Fractured basalt flows underlie the surficial alluviumand are separated by
sedi mentary interbeds that vary in thickness and |lateral extent. The npst

ext ensi ve interbed occurs approxi nately 150 feet below the surface. Simlar
to the surficial alluvium quartz is the major mneral conponent of the

sedi nentary interbeds, followed by plagioclase and al kali feldspars. The
Snake River Plain Aquifer occurs in this sequence of basalt with sedinentary
i nterbeds at a depth of approxinately 480 feet beneath the Test Reactor Area
(see Figure 3).

5.1.1 Surface Water

Most of the INEL is located in a topographically closed drai nage basin
referred to as the Pioneer Basin, where the Big Lost River, Little Lost

Ri ver, and Birch Creek once drained fromthe nountain ranges to the west and
north. Today, nost of the water flowing in these streans is diverted
upstream of the INEL for irrigation purposes.

The Big Lost River is the principal natural surface-water feature on the
INEL and is the closest nmjor drainage to the Test Reactor Area. The Big
Lost River has not flowed on the INEL since 1984. Neither the Test Reactor
Area facilities nor ponds are |located within the 100-or 500-year flood plain
of the Big Lost River.

5.1.2 Perched Water

The presence of perched water at the Test Reactor Area is directly related
toinfiltration fromwastewater disposal ponds. Perched groundwater occurs
when downward flow of the wastewater to the aquifer is inpeded by
finegrai ned sedi nents and/or dense basalt flows having relatively | ow
pernmeability. Two distinct perched water zones, shall ow and deep, have been
recogni zed at the Test Reactor Area (see Figure 3). The shall ow perched
groundwat er occurs in the imediate vicinity of the ponds and retention



basin, and forms on the interface between the surficial alluviumand the
underlying basalts at about50 feet bel ow | and surface.

The deep perched groundwater is caused by | ow perneability sedi ments and/or
sedinment infilling of fractures within the interbedded basal t sedi ment
sequence. The top of this interbedded basalt-sedi nrent sequence begi ns at
dept hs of approxinmately 140 feet below | and surface and ends at depths of
about 200 feet below |l and surface. This perching zone includes silt, clay,
sand, cinders, and gravel, and appears to be laterally continuous in the
vicinity of the Test Reactor Area.

Water levels in the deep perched nonitoring wells and the areal extent of

t he deep perched groundwat er have fluctuated in response to the vol ume of
wat er di scharged to the surface ponds. During March 1991, the areal extent
of the deep perched groundwater was about 6,000 by 3,000 feet (see Figure
4). The volume of deep perched groundwater was cal cul ated to be
approxinmately 1.4 billion gallons at these di nensions.

5.1.3 Snake River Plain Aquifer

The eastern portion of the Snake River Plain Aquifer extends from Ashton

| daho, on the northeast to Hagernman, |daho, on the southwest. The aquifer
occurs within a series of basalt flows with interbedded sedi nentary

deposits. Recharge to the aquifer is prinarily due to valley underflow from
the nountains to the north and northeast of the plain, and frominfiltration
of irrigation water. Recharge to the aquifer within the INEL boundaries is
primarily due to underflow fromthe northeastern portion of the plain and
fromthe Big Lost River.

Site-wi de water-1level data show that the general direction of groundwater
flow across the INEL is toward the south-southwest at an average gradi ent of
about 4 ft/m. The depth to the water table varies from about 200 feet

bel ow the surface in the northern portion of the INEL to about 900 feet

bel ow the surface in the southern portion. At the Test Reactor Area, the
depth to groundwater is at approximately 480 feet and the gradient is about
2 ft/m.

Aqui fer perneability is controlled primarily by fractures, fissures, and
voi ds al ong the upper and | ower contacts of basalt flows, large interstitia
voids, and intergranul ar pore spaces. Based on site-specific data, the
average groundwater flow velocity at the Test Reactor Area was estinmated to
be 4.3 feet per day.

5.2 Nature and Extent of Contam nation

Al'l avail able data were used to evaluate the nature and extent of
groundwat er contam nation for the Perched Water System Renedia

I nvestigation. In addition to the data collected by the USGS from 1949 to
1990, groundwater was sanpled between January and March, 1991 for a
conprehensive water quality evaluation specifically for this investigation
The purpose of this sanpling effort was to analyze for additional paraneters
not routinely nonitored by USGS. USGS nonitoring paraneters have included
nitrate, chloride, pH specific conductivity, sodium hexaval ent chrom um
total and dissolved chrom um chromumb51, tritium cobalt-60, cesium 137,
and strontium 90. G oundwater sanples were collected fromthe existing

noni toring wells and production wells including six shallow perched wells,
22 deep perched wells, and 11 Snake River Plain Aquifer wells. The |ocation
of the shallow perched, deep perched, and Snake River Plain Aquifer wells
sanpled for this investigation are identified on Figures 5 through 7.

Sanpl es were anal yzed in 1991 for volatile organics, acrylonitrile,



sem vol atile organics, pesticides, netals, hexaval ent chrom um and

radi onuclides. 1In addition, sanples were analyzed for field paraneters of
specific conductivity, pH, and tenperature. Laboratory anal yses were
perfornmed for the water quality paraneters: alkalinity, fluoride, tota

di ssol ved solids, nitrate, nitrite, phosphate, chloride, silica, and

sul fate. Results of the 1991groundwater sanple analysis are di scussed bel ow
and sumari zed in Tables 2 and 3. As a point of conparison, concentrations
observed in the Perched Water System were conpared to primary or secondary
maxi mum cont ani nant |levels (MCL) and site-specific background. A primary
MCL is the concentration of a constituent allowed in a public drinking water
system det erm ned under the Safe Drinking Water Act. A secondary MCL
pertains to control of contami nants in drinking water that primarily affect
aesthetic qualities. Table 4 summarizes the drinking water standards and
background concentrations for inorganics, organics and radi onuclides.

5.2.1 Shall ow Perched Zone
Organi cs

Vol ati |l e organi ¢ conpounds detected above the quantitation limt in shallow
wel I s near the cold waste pond include | ow concentrations of toluene,

xyl ene, and various derivatives of benzene, which are common constituents of
hydrocarbon fuels. Trace volatile organics were also detected in wells
beneat h the chem cal waste pond. O the semvolatile organic conmpounds

anal yzed, | ow concentrations of bis(2-ethyl hexyl)phthal ate appear to be the
nost preval ent and were detected in shallow wells beneath the retention
basin and the cold waste pond.

I norgani cs

Mercury, manganese, and iron were the only nmetal s detected which exceeded
MCLs in the filtered sanpl es of shallow perched groundwater. Results of
netal s anal yses on unfiltered sanples collected fromshall ow perched zone
wel |s indicated that several netals exceeded their MCLs. These netals

i ncl uded cadm um chromum |ead, nanganese, and nercury.

Radi onucl i des

Several radionuclides were detected in Wlls SB-01, SB-02, and SB04 | ocated
near the retention basin. The radionuclides detected above MCLs incl ude
cobal t-60, cesium 137, americium 241, tritium and strontium 90.

5.2.2 Deep Perched Groundwater Zone
Organi cs

Vol ati |l e organi ¢ conpounds detected above the quantitation limt in the deep
perched water included chloroform nethylene chloride, toluene, benzene, and
1,1,1-trichloroethane. O the semvolatile organic conpounds detected, |ow
concentrations of bis(2-ethyl hexyl)phthal ate were the nobst w despread. No
pesticides were detected in the deep perched groundwat er

I norgani cs

Concentrations of cadm um chrom um and nanganese in the filtered sanples
collected in the deep perched wells were above MCLs. Cadnium concentrations
exceeded the MCL of 10 ug/L in the filtered water sanple fromone well
Filtered groundwater sanples fromfour wells near the chenmical waste

di sposal pond exceeded the MCL for manganese. Fluoride, sulfate, and
phosphate were detected at el evated concentrations in the deep Perched Water
System



Chromumis the nost frequently detected netal in the deep perched zone.
Chrom um concentrations were detected up to 1125 ug/L which is well above
the MCL of 50 ug/L. The highest concentrations of chrom umoccur in the
north central portion of the deep perched groundwater zone, north of the
war m wast e pond.

Radi onucl i des

O the radionuclides anal yzed, tritiumand strontium90 were detected above
the MCL of 20,000 pC /L (picocuries per liter) and 8 pCi/L, respectively.
These radi onucli des appear to be the npst widespread of all contamnants in
t he deep perched groundwater. This is likely caused by the continuing

di scharge of the warmwaste streamto the warmwaste pond. The
concentration of tritiumin the deep perched groundwater ranged from bel ow
detection limts to752,000 pC /L (1990 USGS nonitoring data); strontium 90
concentrations ranged from bel ow detection limts to 124 pC /L. These
concentrations are approxi mately one order of nagnitude | ess than those in
t he shal | ow perched groundwater near the retention basin, indicating
dilution fromthe cold waste pond di scharge and attenuation in the soi

col um.

5.2.3 Snake River Plain Aquifer
Organi cs

Groundwat er sanples were collected from 11l Snake River Plain Aquifer wells
during the 1991 sanpling activities. Trace levels of volatile organic
conpounds were detected in groundwater sanples fromthe aquifer wells at
estimated concentrations less than 1 ug/l. Phthalates were the only
sem vol atile organi c conpounds detected. The presence of phthalates is not
likely to be the result of site activities because phthalates typically
occur in plastics and are al so conmon | aboratory contam nants. No
pesticides were detected. O the volatile and sem volatile organics
detected, none were detected above MCLs.

I norgani cs

Chromumwas the only netal detected in groundwater sanples fromthe Snake
Ri ver Plain Aquifer which exceeded MCLs. Since 1968, the concentration of
total chromiumin sanples from down-gradi ent Well USGS-65 has generally
declined fromabout 750 ug/l to current |levels of about 179 ug/l. This
decline is anticipated to continue because chrom um has not been di sposed at
the Test Reactor Area since 1972.

Radi onucl i des

Tritiumwas the only radionuclide detected above natural background |evels
or MCLs. Since 1970, the concentration of tritiumin sanples from Wl |l USGS
-65 has generally declined fromabout 220,000 pC/L to current |evels of
about 61,000 pC /L. This decline will likely continue once the new

| i nedevaporation ponds for warm waste di sposal are operational, and the
tritiumsource is elimnated. The tritiumconcentrations in down-gradient
Wel | USGS-76 have remmined | ess than the MCL since 1965.

5.2 G oundwat er Model

A conputer nodel was devel oped using both historic and recent information
concerni ng groundwater flow and contam nation in the Perched Water System
and in the underlying Snake River Plain Aquifer in the vicinity of the Test
Reactor Area. The conputer nodel predicted concentrations fromthe present



through a point in time 125 years in the future. These predicted
concentrations were then used in the risk assessment cal cul ati ons.

Devel opnent of the nodel began with identification of the assunptions on

whi ch the nodel is based. The assunptions are based on existing know edge
of groundwater flowin the vicinity of the Test Reactor Area. A conparison
of nodeling results was made with historical data to ensure that it
represented groundwater flow in the Perched Water Systemin order to provide
confidence in the useability of the nodel for predictions.

Anmong the assunptions on which the nodel is based are: 1) the Warm Waste
Pond, as the nmjor source of contanmination, will be renmoved from service
within one year. This assunption is based on the fact that construction of
a new |lined replacement pond has already begun, and; 2) The Cold Waste Pond
will remain in service at |east through the year 2007. This is based on the
expected operational lifetinme of the Test Reactor Area which would then be
foll owed by a 10-year decomm ssioning period through the year 2017.

6. SUMVARY OF SI TE RI SKS

Trends sinulated by the nodel are shown in Figures 8 through 10 for severa
key contam nants in the Snake River Plain Aquifer. 1In addition to chrom um
and tritium which currently exceed MCLs, the only other contani nant
predicted by the nmobdel to exceed its MCL in the Snake River Plain Aquifer is
cadmi um

The risk assessnent for the Perched Water System considered both human

heal th and ecol ogical risks. The human health risk assessnent included
calculations of risk for future (in year 2115) and near-termreceptors. The
ri sk assessnents were conducted in accordance with the EPA Ri sk Assessnent
Gui dance for Superfund, Volunme |: Human Heal th Eval uati on Manual (EPA
1989b) and Volune 11: Environmental Assessment Manual (EPA 1989f) and ot her
EPA national guidance. The risk assessnent nmethods and results are

sunmari zed in the foll ow ng sections.

6.1 Human Heal th Ri sk Assessnent

The risk assessnent consisted of contam nant identification, exposure
assessment, toxicity assessment, and human health risk characterization
The objective of the contam nant screening was to identify chemnicals based
on concentration and toxicity, that are nmost likely to contribute
significantly to risks. The exposure assessnment detail ed the exposure

pat hways that exist at the site for various receptors. The toxicity
assessment docunented the adverse effects that may be caused in a receptor
as a result of exposure to a site contam nant.

The human health risk assessnent eval uated potential risks associated with
exposure to chenical contam nants present in the Snake River Plain Aquifer
due to infiltration of contaninants fromthe Perched Water System Both

car ci nogeni ¢ and non-carcinogenic risks were evaluated. The health risk
eval uation used both the exposure concentrations and the toxicity data to
determ ne a hazard index for potential noncarcinogenic effects and a cancer
risk level for potential carcinogenic contamnants. |n general, a hazard

i ndex of less than 1 indicates that even the npbst sensitive population is
not likely to experience adverse health effects. The excess cancer risk

| evel isthe increase in the probability of contracting cancer. The NCP
acceptable risk range is 1 in 10,000 to 1 in 1,000,000. An excess lifetine
cancer risk of 1 in 10,000 (10[-4]) indicates that an individual has up to a
one chance in ten thousand of devel oping cancer over a lifetine of exposure
to a site-related contam nant.

Key steps taken in the risk assessnent process are sunmarized in Sections



6.1.1 through 6.1.5.
6.1.1 ldentification of Contam nants of Concern

Potential contami nants of concern are those that are released to the
environnent at a site that may pose a health risk to humans who cone into
contact with them A contam nant screening process was conpleted for the
Perched Water Systemto reduce the nunber of chemicals carried through the
conputer nodel and quantitative risk assessnent, and focus on those

contam nants that contribute significantly to the overall risk. The first
step in contam nant identification was to conpare analytical results for
each chem cal fromthe Perched Water Systeminvestigation to the background
concentration for that chem cal. Background concentrations were derived by
calculating the arithnetic mean concentration for each chemcal fromthe
anal ytical data from production wells TRA-03 and TRA-04 and the Site 19
wel . These wells are upgradient fromthe shall ow and deep perched zone and
are unaffected by contam nation fromthe Perched Water System The next
screening step was to consider the half-life and concentrati on of detected
radi onuclides. Radionuclides with a half-life of Iess than 5-years were
elimnated at this step because they decay rapidly. Next, an evaluation of
the concentration, toxicity and nobility of each contam nant was conpl et ed
to determine the contribution of each contam nant to the total risk.

Contam nants that represented a snall percentage of the risk were elimnated
(less than 1 percent). Although chromum tritium and strontiunm0
represent less than 1 percent of the site risk, these contam nants were
retai ned because of the historical association with the facility. Table 5
lists the contami nants of concern that were included in the risk assessnent.

6.1.2 Exposure Assessnent
Exposed Popul ati ons

Only exposure pathways deened to be conplete (i.e., where a plausible route
of exposure can be denpnstrated fromthe site to a receptor) were
quantitatively evaluated in the risk assessnent. The popul ations at risk
due to exposure to the perched water were identified by considering both
current and future use scenari os.

Currently, public access to the Test Reactor Area is restricted so public
exposure to the perched water is not likely. Exposure to contamnants in

t he Perched Water System by site enployees is also unlikely, as the Perched
Water Systemis approximtely 50 to 150 feet bel ow the ground surface and is
not used. The potential exposure to contam nants in the perched water during
environnental sanpling is addressed separately by health and safety
docunentati on for each individual activity. The potential for current
exposure to contam nants in the Perched Water System was judged to be | ow
and risks associated with current exposure scenari os were not eval uated.
Production wells at the TRA from which workers obtain drinking water from
the Snake River Plain Aquifer are upgradient of the contamination and are
nonitored regularly to ensure that they produce cl ean water

Future contact with the Perched Water Systemis unlikely because the Perched
Water Systemis predicted to dissipate within about 7 years of ceasing

di sposal of wastewater to the ponds at the Test Reactor Area according to
the nodeling results. Future exposure resulting fromthe mgration of
contam nants fromthe Perched Water Systemto the Snake River Plain Aquifer
was eval uated for a hypothetical resident living on the site.

An agricultural scenario was determ ned to be the nbst probable scenario for
future use at the Test Reactor Area. The exposed popul ati on woul d consi st
of site resident farners, including both adults and children. For the



purpose of the risk assessnent, onsite residence with agricultural |and use
was assuned to occur 125 years in the future based on planned operations at
the Test Reactor Area. This period was sel ected based on an expected 25
years of operation and decomm ssioning foll owed by 100 years of
institutional controls.

Exposur e Pat hways

The exposure pathways identified for the future resident farmer scenario
consi st of:

I ngestion of groundwater fromdomestic wells in the Snake River Plain
Aqui f er

I ngestion of garden grown fruits and vegetables irrigated with Snake
Ri ver Plain Aquifer water

I ngestion of domestically grown |ivestock
Exposure Poi nt Concentrations

Chemi cal concentrations at points where the potential for human exposure is
expected to occur are necessary to evaluate the chem cal intake of
potentially exposed individuals. Exposure pathways fromthe source to
receptors were eval uated using a groundwater transport conputer nmodel. The
results of the computer nodeling are expressed as predicted concentrations
in drinking water fromthe Snake River Plain Aquifer. The concentrations
predi cted by the nmodel which were used in the risk assessnent are shown on
Table 6. Groundwater transport nodeling was used to estinate future
concentrations of the chenmicals of concern in the Snake River Plain Aquifer
These concentrations are consi dered reasonabl e maxi mum concentrati ons
because the hi ghest nodel -predicted concentrations in the Snake River Plain
Aqui fer were selected for the risk assessment exposure concentrations. This
is generally directly bel ow the perched zone in the upper part of the Snake
Ri ver Plain Aquifer before any dilution in the aquifer would occur.

Exposure to contam nants of concern fromthe Perched Water System could
result fromingestion of crops irrigated with contam nated water punped from
the Snake River Plain Aquifer. The potential exists for contaminants to
accunul ate in surface soils as a result of irrigation and may be avail abl e
for plant uptake. The concentration of contaminants in onsite soils as a
result of irrigation with contaninated water was calculated in the Risk
Assessnent by applying recomrended net hods in Ri sk Assessnment Qui dance for
Superfund. Human Heal th Eval uation Manual Part A. InterimFinal (EPA
1989a).

Cont am nant concentrations in crops were assessed by estimating uptake and
accunul ation through roots fromthe soil. Separate calcul ati ons were
perfornmed for vegetative (leaf and root) and reproductive (fruit and seed)
portions of crops.

Chemi cal Intake by Exposure Pathway

Chemi cal intakes for each exposure pathway were based on the exposure point
concentrations cal cul ated fromthe nodel ed concentrations in the Snake River
Plain Aquifer directly below the Test Reactor Area and ot her exposure
paranmeters, such as water ingestion rates, crop and |ivestock ingestion
rates, body wei ghts, and exposure frequency and durations recomended in the
ri sk assessnent gui dance.

There are nmultiple conservative or upper bound assunptions in the health



ri sk characterization for the Perched Water System
An individual consumes all drinking water from an onsite wel

An individual derives a reasonable maxi nrum amount of hisdiet from
onsite sources

An individual lives for 30 years at or near the site (90 percent of
time spent in one house)

An i ndividual has continuous, daily exposure to constituents detected
at the site

Cancer risks are linearly related to exposure (i.e., carcinogenic
ef fects have no threshol ds)

Cont am nant concentrations renmai n constant over the exposure period
Exposure remmi ns constant over tine
Ri sks are additive

Al intake of contam nants is fromthe exposure medi um bei ng
eval uat ed

6.1.3 Toxicity Assessnent

The toxicity assessnent addresses the potential for a chemical to cause
adverse effects in exposed popul ati ons and estinmates the rel ationship

bet ween extent of exposure and extent of toxic injury (i.e., dose-response
relationship). Qualitative and quantitative toxicity information for the
contam nants was acquired through eval uation of relevant scientific
literature (e.g., Health Effects Assessnent Summary Tabl es, EPA 1991). The
nost directly rel evant data came from human studies. Mst of the useable
information on the toxic effects of chemicals cane fromcontrolled ani mal
experi ments.

6.1.4 Risk Characterization

Ri sk characterization is the process of conmbining the results of the
exposure and toxicity assessnents. This process provides nunerica
quantification relative to the existence and magni tude of potential public
health concerns related to contami nation detected at the site. A sunmary of
the cal cul ated future carcinogenic and non-carcinogenic risk estimates is
presented in Tables 7 through 10.

Ri sk cal cul ati ons are divided into carcinogeni c and noncarci nogenic
categories. The calculation of health risks frompotential exposure to

car ci nogeni ¢ conpounds involves the nultiplication of cancer slope factors
for each carcinogen and the estinmated intake values for that chenical

Noncar ci nogenic risk is assessed by conparison of the estimated daily intake
of a contam nant to its applicable Reference Dose. A Reference Dose is a
provi sional estimate of the daily exposure to the human population that is
likely to be without an appreciable risk of deleterious effects during a
portion of the lifetime. The estinmated daily intake of each chemi cal by an
i ndi vidual route of exposure is divided by its Reference Dose and the
resulting quotients are calculated to provide a hazard i ndex.

Future Ri sk



Lifetinme cancer risks from potential exposure to each carcinogenic

contam nant were added across all of the exposure pathways. Cancer risks
fromthe different routes of exposure were assumed to be additive, as
recommended by EPA gui dance. It should be noted that addi ng cancer risks
fromdifferent exposure routes provides health-protective risk estimates.
The excess cancer risk to the future (year 2115) onsite residential farner
is shown in Tables 7 and 8. This risk (5.6 x 10[-9]) is dom nated by the

i ngestion of cobalt-60 through the drinking water pathway, but is well bel ow
the acceptable 10[-4] to 10[-6] risk range.

The potential future exposure to non-carci nogenic contam nants falls bel ow
the individual Reference Doses for each contam nant of concern
Noncar ci nogeni ¢ hazard indices are presented in Tables 9 and 10 for child
and adult exposures, respectively. The non-carcinogenic constituent at the
site that poses the greatest potential for adverse health effects at year
2115 iscadm um (H =0.17). These results suggest that chronic exposure to
nodel ed concentrations of contami nants in the Snake River Plain Aquifer are
unlikely to represent significant non-carcinogenic health effects to humans.

Near - Term Ri sk

In addition to the risk cal cul ations, contam nant concentrations were
conpared to MCLs for both the Perched Water System and the Snake River Plain
Aqui fer. Concentrations for several contamnants currently exceed these
levels in the Perched Water System However, there is no risk associ ated
with these contam nants because there is no current use of the Perched Water
Systemitself. Although tritiumand chrom um exceed MCLs in the aquifer
there is also no current use of the contam nated water in the Snake R ver

Pl ain Aquifer beneath the Test Reactor Area. The closing of the warm waste
pond, scheduled for 1993, will elimnate future discharge of tritiumto the
Perched Water System and therefore the concentrations of tritium(with a
hal f-1ife of 12.5 years) in the Snake River Plain Aquifer will decrease due
to radi oactive decay. The conputer nobdel predicts the concentration of
tritiumwill meet its MCL during the year 2004 (See Figure 9).
Concentrations of chromumin the Snake River Plain Aquifer have declined
since 1972 when discharge of chromumto the warm waste pond ceased.
Chromumis predicted to neet its MCL by the year 2016. The nodel also
predi cted that cadnmi um would exceed its MCL in the late 1970s and woul d
again drop bel ow the MCL by 2027 (See Figure 10). Cadnmium |l evels have never
been observed above the MCL in water sanples collected from Snake R ver
Plain Aquifer wells at the TRA. Therefore, the nodel is considered to be
conservative for cadmumand it is not certain that the cadmium MCL will be
exceeded. For several contaninants of concern, including cadm um the nodel
used the average concentration in the shall ow perched water for contan nant
input to the system because there was linmted data on the amount of the

cont am nant st hat had been rel eased through time. This input concentration
was then assuned to remmin constant throughout the Iife of the TRA facility
which is unlikely since the Warm Waste pond will be elimnated as a source
of contamination in the next year

Near - Term Human Heal th Ri sk Assessnent

Due to the uncertainty of future land use at the INEL and the fact that MCLs
are currently exceeded in the Snake River Plain Aquifer, the computer
groundwat er nodeling results were used to evaluate near-termrisks. This
eval uation was conpleted to provide an estimte of the risk posed by the
contam nants that currently exceed, or are predicted to exceed, MCLs in the
Snake River Plain Aquifer (chromum tritium and cadmum. This assessnent
eval uated ingestion of contanm nated groundwater for chromum tritium and
cadm um and vapor inhalation for a residential adult receptor for severa
periods in the future.



Groundwat er nbdel results were used to cal cul ate exposure concentrations for
five 30-year periods. The scenarios include years 1990 to 2020, 1995 to
2025, 2000 to 2030, 2005 to 2035, and 2010 to 2040. Average concentrations
for each thirty-year period are shown on Table 11

The lifetime excess cancer risk due to tritiumunder the 1990 to 2020
scenario is estimated to be 3 x 10[-4]. This calculated risk then decreases
with time and falls well bel ow one chance in 10,000 which is within the
acceptable target risk range for later years. Table 12 sumari zes the
results fromthe near-termrisk assessment for tritium

The hazard quotients for chrom um and cadm um were cal cul ated for the five
30-year exposure scenarios. For the 1990 to 2020 tine period, the hazard
quotient for chrom umand cadm umwere estinated to be 0.6 and 1.3,
respectively. The hazard quotient for cadm umis one or below thereafter.
These results are sunmmarized in Table 13.

6.1.5 Uncertainty

Ri sk assessnments are subject to uncertainty fromsanpling and analysis, fate
and transport estimation, exposure estimation, and toxicol ogi cal data.
Uncertainty was addressed by using health-protective assunptions that
systematically overstate the magnitude of health risks. This process bounds
the plausible upper linmts of risk and facilitates an inforned risk
managenent decision. The following is a sumary of risk assessnent
uncertainties:

Uncertainty associated with sanmpling and anal ysis includes the

i nherent variability (standard error) in the analysis,
representativeness of the sanples, sampling errors, and heterogeneity
of the sanple matrix. Wiile the quality assurance/quality contro

used in the investigation serves to reduce such errors, it cannot
elimnate all errors associated with sanpling and analysis. The
sanpl es were anal yzed usi ng EPA-approved anal ytical nethods. These
data were eval uated by the agencies to ensure they were representative
of the area of investigation

Sources of uncertainty arising fromthe fate and transport nodeling
i ncl ude the contam nant concentration in the effluent waste stream
the inmpact of mxing in the shallow perched water zone, and
uncertainty of assuned adsorption coefficient values for each
contam nant. Additional paraneters that were nbst sensitive include
the infiltration rate of wastewater and the saturated hydraulic
conductivity of the lower interbed at about 150 ft. The nopdel was
nost sensitive to the values for contam nant attenuation and the
concentration used for infiltrating wastewater. The hydraulic
conductivity of some nodel |ayers was also found to be a sensitive
par anet er .

An exanple of the sensitivity of the infiltrationparanmeter is
illustrated by the concentrations for cadm um The nodel ed
concentration for cadmium as well as other contam nants of
concern, is probably higher than what will actually occur in
the Snake River Plain Aquifer. This is attributed to the

hi gher than normal infiltration (recharge) rate used in the
nodel. The infiltration rate wused in the nmodel was 15 cniyr. A
nore realistic value is 1.5 to 5 cmyr. Thus, the nodeled
cadm um concentration of 15 ug/L at approximately 2010 is
probably an overestimte and adds to the conservatismof the
ri sk assessnment. The projected concentration for cadm um may
not exceed the Federal Drinking Water Standard of 5 ug/L.



Because concentrations of contam nants vary over tinme and the

calcul ated risks are representative of nodel ed concentrations at only
one point in tine, this tenporal variation is another source of
uncertainty.

The toxi col ogi cal database is also a source of uncertainty. The EPA
outlined some of the sources of uncertainty in its Guidelines for
Car ci nogen Ri sk Assessnent, (EPA 1986). They include extrapol ation
fromhigh to | ow doses and fromaninals to humans; species differences
in uptake, netabolism and organ distribution; species differences in
target site susceptibility; and human popul ation variability with
respect to diet, environnment, activity patterns, and cultural factors.

6.2 Ecol ogical R sk Assessnment

The ecol ogi cal risk assessment qualitatively evaluated the potentia
ecol ogi cal effects associated with the presence of the Perched Water System
Thi s ecol ogi cal evaluation follows the R sk Assessnment Cui dance for
Superfund Volune Il (EPA 1989b). The eval uation focused on the sane

cont am nant sand receptor |ocations as those evaluated in the human health
assessment. Objectives of the ecological risk assessnent are to
qualitatively evaluate the potential risk to ecological receptors fromthe
contam nants in the Perched Water System The assessnent identified

sensi tive nonhuman speci es and characterizes potential exposure pathways

i ncludi ng ingestion of contam nated groundwater or vegetation, and

contam nant uptake by plants. Sinilar to the human health ri sk assessnent,
no credi ble current use exposure scenario exists. The future use exposure
scenari o included using contam nated groundwater for irrigation, with
contam nants entering the food chain which could result in potentially
conpl et e exposure pat hways throughout the ecol ogical system

The approach used in the ecol ogical risk assessment is consistent with EPA
gui dance for evaluating ecological risk. The steps included identification
of contam nants, assessnent of potential exposure pathways, and
characterization of threats to exposed biota.

6.2.1 Exposure Assessnent

Table 5 lists the contam nants of concern identified in the Perched Water
System The ecol ogi cal scenarios assune that wildlife would inhabit the
site. This assessnent was limted to exposure due to contam nation of the
Perched Water System Consequently, migration of the contam nated perched
groundwater to a potential exposure point via sone pathway was considered to
be a prerequisite to exposure.

For an ecological risk to exist, there nust be a conplete pathway for the
contam nant to reach an ecol ogical receptor. Either a receptor would need
to reach the Perched Water System or the contam nated water would need to
get to the surface. The Perched Water System does not recharge any |oca
surface water, and no evidence of any resurfacing exists at the site.

Al t hough sone of the aninals at the site are burrow ng nmamal s, burrow ng
activity is usually Iimted to a few feet bel ow the surface. Therefore,
contact with the Perched Water Systemis not likely. While sagebrush has a
deep root system (up to 99 in.), it is not likely to reach the perched

wat er. Sonme of the trees could have a root system deep enough to penetrate
to the shall ow Perched Water System however, the nearest trees are 1 nile
fromthe site and not in the plune area. Therefore, no conplete exposure
pat hway exists between the contanmi nants and ecol ogi cal receptors under the
current |and use scenario.



Simlar to the human ri sk assessment, the ecol ogical risk assessnent
considered a future |and use scenario that includes punping contani nated
water fromthe Snake River Plain Aquifer onto the surface for agricultura
irrigation purposes. Contanminants then enter the food chain resulting in
potentially conpl ete exposure pathways throughout the ecol ogical system

6.2.2 Risk Characterization

Al t hough ecol ogical receptors are currently present on the site, contact

wi th contam nants of concern is not possible under current site conditions.
The depth to the Perched Water System and the absence of any resurfacing
phenonena prevents contact with the contam nants of concern. Because no
conpl ete exposure pat hways are identified in the present scenario, the
contam nants of concern do not appear to pose a potential ecological risk.

Under a future scenario, it is plausible that ecol ogical receptors could
cone into contact with contanminants currently in the Perched Water System as
these contam nants mgrate to the Snake River Plain Aquifer. This water
then is punped to the surface for agricultural use. The water used for
agricultural purposes may provide a source of contact to ecol ogica

receptors for ingestion. Dermal contact with water and soil is also possible
as chemicals are deposited onto soil as a result of irrigation. 1In
addition, plants can cache sone of the chemicals of concern, and transfers
bet ween trophic | evels are possible for some of the chemcals wth | onger

bi ol ogi cal half-lives. However, given the concentration of the contam nants
of concern, unacceptable risk to ecological receptors is not judged to be
l'ikely.

7. DESCRI PTI ON OF NO ACTI ON DECI SI ON

Based on results of the hunman health and ecol ogi cal risks assessnments, the
contam nants of concern do not pose unacceptable risks to human health or
the environment for the future use scenarios evaluated for the Snake River
Pl ain Aquifer beneath the Test Reactor Area. Therefore, no renedial action
is necessary for the Perched Water System QU at the Test Reactor Area.
Because this conclusion is based on predictive conputer nodeling, water
quality nonitoring activities will be conducted to: (1) evaluate the
contam nant concentration trends in the Snake River Plain Aquifer, and (2)
eval uate the effect of discontinued discharge to the warm waste pond and
fate of contaminants in the Perched Water System

A groundwat er nonitoring plan will be devel oped with the approval of EPA and
IDHW The plan will be a prinmary docunent as defined in the FFA/CO and will
be submitted for agency review 45 days after signature of this Record of

Deci sion. The plan will define the wells that will be nonitored, paraneters
that will be nmonitored, frequency of nonitoring, reporting requirenents and
criteria for future decisions. Monitoring data will be nade available in

the information repositories.

As stated previously in the Declaration Statenent, a 3-year statutory review
of the No Action decision will be conducted to ensure that human health and
the environnent are being protected and that the assunptions upon which the
No Action decision was based are still valid. Should the three-year review
or post-ROD nonitoring or a change in any assunptions used to arrive at the
deci sion indicate that other actions or nodifications of the No Action
response are required, these will be initiated by the agencies, as
appropriate, and in accordance with the FFA/ CO

In addition, it should be noted, as discussed in Section 4, that the WAG 2
Conprehensive RI/FS will evaluate risk fromthe perspective of the entire



TRA facility.
8. EXPLANATI ON OF SI GNI FI CANT CHANGES

There are no significant changes between the recommendati ons presented in
the Proposed Plan and this Record of Decision.
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